Biological basis of diastolic dysfunction of the hypertensive heart.
To study the diastolic properties of the heart includes examining active relaxation, passive ventricular stiffness and atrial contraction. (i) The main determinant of active relaxation is the adenosine triphosphate (ATP) concentration. Relaxation needs to occur so that the ATP content of the cell can be decreased by activation of the myosin ATPase, which in turn depends upon an intracellular messenger, elevation of the calcium transient. In a model of cardiac hypertrophy active relaxation is always slower. This slowing accompanies a slowing of the calcium transient, a diminution in the activity of the Na+/Ca2+ exchanger, a change in the properties of Na+, K+ ATPase and a decreased concentration of Ca2+ ATPase in the sarcoplasmic reticulum. (ii) Chamber stiffness is likely to be increased only in relation to the degree of ventricular hypertrophy. The main, if not unique, determinant of ventricular diastolic tissue stiffness is the structure and concentration of the collagen. Consequently tissue stiffness is augmented in cardiac hypertrophy in which the ventricular collagen concentration is elevated. It is important that both clinically and experimentally cases of cardiac hypertrophy, even those resulting from pressure overload in which myocardial stiffness and cardiac collagen concentration remain unchanged, have been documented. A good example of this is the DOCA-salt model of arterial hypertension. (iii) Atrial contraction is normally more rapid than ventricular contraction, the biological basis for which is the difference in isomyosin content.(ABSTRACT TRUNCATED AT 250 WORDS)